CD40 expression levels modulate regulatory T cells in Leishmania donovani infection.
Dendritic cell (DC)-expressed CD40 is shown to play crucial roles in eliciting effector T cell responses, primarily the proinflammatory CD4(+) Th subsets and cytotoxic CD8(+) T cells that eliminate various infections and tumors, respectively. In contrast, DCs are also implied in the generation of regulatory T cells (Tregs) that counteract the functions of the proinflammatory Th subsets and exacerbate infections. However, the role of DC-expressed CD40 in the generation of Tregs is unknown. In this study, we generated bone marrow-derived DCs from mice (on a BALB/c background) expressing different levels of CD40 and tested their relative efficiency in generating Tregs. We observed that low levels of CD40 expression were required for efficient Treg generation. DCs expressing low levels of CD40 induced Tregs, whereas DCs expressing high levels of CD40 induced effector T cells, possibly CD8(+)CD40(+) T cells with a contraregulatory activity; the adoptive transfer of the former DC exacerbated whereas the latter significantly reduced Leishmania donovani infection in BALB/c mice. Similarly, priming of mice with leishmanial Ag-pulsed DCs expressing high levels of CD40 induced host protection against L. donovani challenge infection. In contrast, priming with the low CD40-expressing DC resulted in aggravated infection as compared with the control mice. The results establish that CD40 can play differential roles in Treg differentiation and determine the course of infection. We demonstrate that the knowledge can be efficiently used in adoptive cell transfer therapy against an infectious disease.